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Electrical Apparatus for Explosive Atmospheres Sectional Committee, ETD 22 



NATIONAL FOREWORD 

This Indian Standard (Part 6) which is identical with IEC 60079-6 : 2007 Explosive atmospheres — Part 6: 
Equipment protection by oil immersion "o" issued by the International Electrotechnical Commission (IEC) 
was adopted by the Bureau of Indian Standards on the recommendation of the Electrical Apparatus for 
Explosive Atmospheres Sectional Committee and approval of the Electrotechnical Division Council. 

This standard supersedes IS 7693 : 2004 'Electrical apparatus for explosive gas atmospheres — Oil immersed 
"o" (first revision)' which was identical to IEC 60079-6 : 1 995. 

The significant changes in the standard with respect to IS 7693 : 2004 are listed below: 

a) All requirements for third party certification removed; 

b) Added requirements for external connection; 

c) Collected all marking requirements in the marking clause; and 

d) Added requirements for instructions. 

The text of the IEC Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
'Indian Standard'. 

b) Comma (,) has been used as a decimal marker in the International Standard while in Indian Standards, 
the current practice is to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their respective places are 
listed below along with their degree of equivalence for the editions indicated: 



International Standard 

IEC 60079-0 Electrical apparatus for 
explosive gas atmospheres — Part 0: 
General requirements 



IEC 60079-7 Electrical apparatus for 
explosive gas atmospheres — Part 7: 
Increased safety "e" 



IEC 60079-1 Electrical apparatus for 
explosive gas atmospheres — Part 10: 
Classification of hazardous areas 



IEC 60079-1 1 Electrical apparatus for 
explosive gas atmospheres — Part 1 1 : 
Intrinsic safety "i" 



Corresponding Indian Standard 

IS/IEC 60079-0 : 2004 Electrical 
apparatus for explosive gas 
atmospheres: Part General 
requirements 

IS/IEC 60079-7 : 2006 Electrical 
apparatus for explosive gas 
atmospheres: Part 7 Equipment 
protection by increased safety "e" 

IS 5572 : 2009 Classification of 
hazardous areas (other than mines) 
having flammable gases and vapours 
for electrical installation (third revision) 

IS/IEC 60079-11 : 2006 Electrical 
apparatus for explosive gas 
atmospheres: Part 11 Equipment 
protection by intrinsic safety "i" 



Degree of Equivalence 
Technically Equivalent 



do 



Modified 



Technically Equivalent 



(Continued on third cover) 
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Indian Standard 
EXPLOSIVE ATMOSPHERES 

PART 6 EQUIPMENT PROTECTION BY OIL IMMERSION "o" 



1 Scope 

This part of IEC 60079 specifies the requirements for the construction and testing of oil- 
immersed electrical equipment, oil-immersed parts of electrical equipment and Ex 
components in the type of protection oil immersion "o", intended for use in explosive gas 
atmospheres. 

NOTE Type of protection oil immersion "o" provides equipment protection level (EPL) Gb. For further information, 
see Annex A. 

This standard supplements and modifies the general requirements of IEC 60079-0. Where a 
requirement of this standard conflicts with a requirement of IEC 60079-0, the requirement of 
this standard takes precedence. 

This standard is applicable to electrical equipment, parts of electrical equipment, and Ex 
components which, in the absence of oil immersion, are not ignition capable in normal 
operation as determined by IEC 60079-15 or IEC 60079-1 1 . 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60079-0, Electrical apparatus for explosive gas atmospheres - Part 0: General 
requirements 

IEC 60079-7, Electrical apparatus for explosive gas atmospheres - Part 7: Increased safety "e" 

IEC 60079-1 1 , Electrical apparatus for explosive gas atmospheres - Part 1 1: Intrinsic safety "i" 

IEC 60079-15, Electrical apparatus for explosive gas atmospheres - Part 15: Construction, 
test and marking of type of protection "n" electrical apparatus 

IEC 60156, Insulating liquids -Determination of the breakdown voltage at power frequency - 
Test method 

IEC 60247, Insulating liquids - Measurement of relative permittivity, dielectric dissipation 
factor (tan 5) and d.c. resistivity 

IEC 60296, Fluids for electrotechnical applications - Unused mineral insulating oils for 
transformers and switchgear 
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IEC 60529, Degrees of protection provided by enclosures (IP Code) 
Amendment 1 (1999) 

IEC 60588-2, Askarels for transformers and capacitors - Part 2: Test methods 

IEC 60836: Specifications for unused silicone insulating liquids for electrotechnical purposes 

ISO 2719, Determination of flash point- Pensky-Martens closed cup method 

ISO 3016, Petroleum oils - Determination of pour point 

ISO 3104, Petroleum products - Transparent and opaque liquids - Determination of kinematic 
viscosity and calculation of dynamic viscosity 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply; they supplement 
the terms and definitions given in IEC 60079-0. 

NOTE Additional definitions applicable to explosive atmospheres can be found in IEC 60050-426. 

3.1 

oil immersion "o" 

type of protection in which the electrical equipment or parts of the electrical equipment are 
immersed in a protective liquid in such a way that an explosive gas atmosphere which may be 
above the liquid or outside the enclosure cannot be ignited 

3.2 

protective liquid 

mineral oil conforming to IEC 60296 or an alternative liquid meeting the requirements of 4.2 

3.3 

sealed equipment 

equipment designed and constructed in such a manner as to prevent ingress of an external 
atmosphere during the expansion and contraction of the internally contained liquid during 
normal operation, for example, by means of an expansion vessel 

3.4 

non-sealed equipment 

equipment designed and constructed in such a manner as to allow the ingress and egress of 
an external atmosphere during the expansion and contraction of the internally contained fluid 
during normal operation 

3.5 

maximum permissible protective liquid level 

maximum level that the protective liquid can attain in normal service, taking into account the 
effects of expansion from the worst-case filling condition specified by the manufacturer to the 
condition of full load at maximum ambient temperature for which the equipment is designed 
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3.6 

minimum permissible protective liquid level 

minimum level that the protective liquid can attain in normal service taking into account the 
effects of contraction from the worst-case filling condition to the condition of de-energization 
at minimum ambient temperature 

4 Constructional requirements 

4.1 General 

Electrical circuits and components intended to be immersed in the oil shall not be ignition 
capable in normal operation in accordance with IEC 60079-15 or IEC 60079-11, with group I 
equipment required to meet the requirements for group MA in IEC 60079-15. The enclosure of 
oil immersed "o" equipment shall be in accordance with IEC 60079-0. 

4.2 Protective liquid 

Protective liquid other than mineral oil conforming to IEC 60296 shall comply with all of the 
following requirements: 

a) the protective liquid shall have a fire point of 300 °C (minimum) determined by the test 
method indicated in IEC 60836; 

b) the protective liquid shall have a flash-point (closed) of 200 °C (minimum) determined in 
accordance with ISO 2719; 

c) the protective liquid shall have a kinematic viscosity of 100 cSt (maximum) at 25 °C 
determined in accordance with ISO 3104; 

d) the protective liquid shall have an electrical breakdown strength of 27 kV (minimum) 
determined in accordance with IEC 60156. 

In the case of silicone liquids, IEC 60836 shall be used; 

e) the protective liquid shall have a volume resistivity at 25 °C of 1 x 10 12 Qm (minimum) 
determined in accordance with IEC 60247; 

f) the pour point shall be -30 °C (maximum) determined in accordance with ISO 3016; 

g) the acidity (neutralization value) shall be 0,03 mg KOH/g (maximum) determined in 
accordance with IEC 60588-2; 

NOTE The reference to IEC 60588-2 identifies a test method only; it does not allow the use of substances 
prohibited by legislation. 

h) the protective liquid shall have no adverse effect on the properties of materials with which 
it is in contact. 

The manufacturer shall prepare documentation showing compliance with the above. 

4.3 Group I equipment 

For group I equipment, mineral oils are not acceptable. 

4.4 Deterioration of the protective liquid 

The equipment shall be constructed so that deterioration of the protective liquid by dust or 
humidity from the exterior is prevented by the following means. 
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• Equipment which is sealed shall be provided with a pressure-relief device. This device 
shall be set and sealed by the manufacturer of the liquid-filled equipment to operate at 
least at 1,1 times the pressure above the liquid level at the maximum permissible 
protective liquid level. The equipment shall have a degree of protection of at least IP66 as 
given in IEC 60529 with no ingress of water. At the end of any water ingress tests, no 
water shall be visible inside the enclosure. 

• Equipment which is not sealed shall be constructed so that gas or vapour which may 
evolve from the protective liquid in normal service can readily escape. A breathing device 
complete with suitable drying agent shall be provided. The manufacturer shall specify the 
maintenance requirements for the drying agent. The outlet of the breathing device for non- 
sealed equipment and the outlet of the pressure relief device for sealed equipment shall 
have a degree of protection of at least IP23 as given in IEC 60529. 

4.5 Guarding of fasteners 

Means shall be provided to guard against accidental loosening of external and internal 
fasteners, as well as of devices to indicate the liquid level, plugs and other parts for filling or 
draining the liquid. 

Examples of means to guard against accidental loosening include: 

- cementing of threads; 

- locking washers; 

- wiring of bolt heads. 

A warning label is not considered sufficient. 

4.6 Protective level indication 

4.6.1 Indicating devices 

A protective liquid level indicating device(s) complying with the requirements of 4.6.2 to 4.6.3 
shall be provided so that the liquid level of each separate liquid-filled compartment can be 
easily checked in service. 

4.6.2 Marking 

The maximum and the minimum protective liquid levels permissible in normal service shall be 
marked per Clause 6, item c), taking into account the effects of expansion and contraction 
resulting from operational temperature changes over the full ambient temperature range 
specified by the manufacturer. 

4.6.3 Construction 

The construction shall be such that, unless the manufacturer can demonstrate that in normal 
service, leakage from the indicating device will not occur, the minimum possible filling level of 
the protective liquid cannot fall beneath the level necessary to comply with 4.8, taking into 
account the effects of expansion and contraction resulting from operational temperature 
changes over the full ambient temperature range specified by the manufacturer. 

The documentation prepared by the manufacturer shall show that transparent parts will 
continue to provide the necessary mechanical and optical properties when in contact with the 
protective liquid. 
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For non-sealed equipment, a dipstick may be used, provided that in normal operation the 
dipstick is secured in its measurement position and that the requirements of 4.4 with regard to 
ingress protection are maintained. An adjacent marking shall be provided in accordance with 
Clause 6, item d). 

4.7 Limiting temperature 

The lower of the following two temperatures is the limiting temperature and shall not be 
exceeded. 

• The temperature at the free surface of the protective liquid shall not exceed a value equal 
to 25 K less than the stated minimum flash-point (closed) for the protective liquid used. 

• The temperature at the free surface of the protective liquid or at any point on the surface 
of the electrical equipment to which an explosive gas atmosphere may be exposed shall 
not exceed the limit specified in IEC 60079-0, for the specified temperature class. 

4.8 Immersion depth 

With the exception of conductors meeting the clearance and creepage distance requirements 
of IEC 60079-7, or forming part of a circuit complying with the safety requirements of 
IEC 60079-11 with level of protection ia or ib, live parts of electrical equipment shall be 
immersed to a depth of not less than 25 mm below the surface of the protective liquid, at the 
minimum possible liquid level. 

Equipment, components and conductors not complying with the above requirement shall have 
an equipment protection level of: 

• Ma or Mb for group I equipment, or 

• Ga or Gb for group II equipment. 

4.9 Capillary or siphon action 

The loss of the protective liquid by capillary or siphon action shall be avoided. 

4.10 Devices for draining of liquid 

Devices for draining the liquid shall be provided with an effective seal and shall be secured by 
fastener(s) that are shrouded or secured against inadvertent removal. 

4.11 Sealed enclosures 

Sealed enclosures shall be: 

• continuously welded, or 

• sealed by means of a gasketed cover which shall be secured with fasteners that are 
shrouded or secured against inadvertent removal. 

4.12 Non-sealed enclosures 

Non-sealed enclosures shall be provided with an oil expansion facility and be equipped with a 
manually only resettable protective device which automatically causes interruption of the 
supply current if there is an internal fault in the liquid-filled enclosure such as would create 
evolution of gas from the protective liquid. 
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4.13 External connections 

Terminations or cables used for the entry of electrical conductors into an oil immersion "o" 
enclosure shall be an integral part of the enclosure. When a cable provides the entry of 
conductors into oil immersion "o" equipment or an Ex component, the clamping means shall 
comply with the cable gland requirements of IEC 60079-0 and shall not be capable of being 
removed without obvious damage to the oil immersion "o" enclosure. 

5 Verifications and tests 

5.1 Type tests 

5.1.1 Overpressure test on sealed enclosures 

A pressure equal to 1 ,5 times the pressure relief device setting shall be applied internally with 
the enclosure filled with the protective liquid to at least the maximum permissible protective 
liquid level. The test pressure shall be applied for at least 60 s. The pressure relief device 
entry shall be sealed for the test. 

The test shall be considered satisfactory if, at the end of the test, the enclosure has suffered 
neither damage nor permanent distortion which adversely affects its ability to comply with 4.4 
and 4.8. 

5.1.2 Reduced pressure test on sealed enclosures 

The internal pressure of the enclosure, without protective liquid, shall be reduced by the 
pressure calculated to result from a change in the protective liquid level from the maximum 
permissible level to the minimum permissible level when appropriately corrected for any 
ambient temperature variations specified in the documentation. 

After 24 h, any increase in pressure shall not exceed 5 %. 

5.1.3 Overpressure test on unsealed enclosures 

A pressure equal to 1,5 times atmospheric pressure, with the breather sealed, shall be 
applied internally with the enclosure filled with liquid to at least the maximum protective liquid 
level. The test pressure shall be applied for at least 60 s. 

The test shall be considered satisfactory if, at the end of the test, the enclosure has suffered 
neither damage nor permanent distortion which adversely affects its ability to comply with 
4.3.3 and 4.8. 

5.2 Routine tests 

5.2.1 Sealed enclosures 

Each sealed enclosure shall be subjected to both the following tests in sequence: 

a) the overpressure test described in 5.1.1. This routine test may be omitted for welded 
enclosures, if during type testing, the equipment complies with the acceptance criteria 
in 5.1.1 using four times the prescribed pressure (i.e. six times the pressure relief device 
setting); 

b) the reduced pressure test described in 5.1.2 or an equivalent, accelerated test using a 
lower pressure proposed by the manufacturer. In the latter case, the manufacturer shall 
document that his test will achieve the same threshold value of leakage as in the 24 h test 
described in 5.1.2. 
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5.2.2 Unsealed enclosures 

Each unsealed enclosure shall be subjected to the test specified in 5.1.3. This routine test 
may be omitted for welded enclosures, if during type testing, the equipment complies with the 
acceptance criteria in 5.1.3 using four times the prescribed pressure (i.e. 600 kPa). 

6 Marking 

Electrical equipment, parts of electrical equipment, and Ex components of oil immersion "o" 
shall be marked in accordance with IEC 60079-0, with the following additional marking. 

a) the protective liquid to be used; 

b) the pressure relief device setting (where appropriate); 

c) in accordance with 4.6, minimum and maximum level of protective fluid; alternatively, an 
adjacent marking shall be provided which fully specifies the filling conditions; 

d) when a dipstick is employed in accordance with 4.6, the marking "WARNING - Replace 
dipstick after use", or technically equivalent text. 

7 Instructions 

All oil-immersed "o" equipment shall be accompanied by instructions as required by 
IEC 60079-0, including the following additional particulars as a minimum: 

• Details on the frequency of replacement of the protective fluid including details on the 
specific protective fluid to be used. 

• Details on the maintenance requirements for any employed drying agents, e.g. when used 
on non-sealed enclosures with a breathing device. 
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Annex A 

(informative) 

Introduction of an alternative risk assessment method 
encompassing "equipment protection levels" for Ex equipment 



A.O Introduction 

This annex provides an explanation of the concept of a risk assessment method 
encompassing equipment protection levels (EPLs). These EPLs are introduced to enable an 
alternative approach to current methods of selecting Ex equipment. 

A.1 Historical background 

Historically, it has been acknowledged that not all types of protection provide the same level 
of assurance against the possibility of an incendive condition occurring. The installation 
standard, IEC 60079-14, allocates specific types of protection to specific zones, on the 
statistical basis that the more likely or frequent the occurrence of an explosive atmosphere, 
the greater the level of security required against the possibility of an ignition source being 
active. 

Hazardous areas (with the normal exception of coal mining) are divided into zones, according 
to the degree of hazard. The degree of hazard is defined according to the probability of the 
occurrence of explosive atmospheres. Generally, no account is taken of the potential 
consequences of an explosion, nor of other factors such as the toxicity of materials. A true 
risk assessment would consider all factors. 

Acceptance of equipment into each zone is historically based on the type protection. In some 
cases the type of protection may be divided into different levels of protection which again 
historically correlate to zones. For example, intrinsic safety is divided into levels of protection 
ia and ib. The encapsulation "m" standard includes two levels of protection "ma" and "mb". 

In the past, the equipment selection standard has provided a solid link between the type of 
protection for the equipment and the zone in which the equipment can be used. As noted 
earlier, nowhere in the IEC system of explosion protection is there any account taken of the 
potential consequences of an explosion, should it occur. 

However, plant operators often make intuitive decisions on extending (or restricting) their 
zones in order to compensate for this omission. A typical example is the installation of "zone 1 
type" navigation equipment in zone 2 areas of offshore oil production platforms, so that the 
navigation equipment can remain functional even in the presence of a totally unexpected 
prolonged gas release. In the other direction, it is reasonable for the owner of a remote, well 
secured, small pumping station to drive the pump with a "zone 2 type" motor, even in zone 1, 
if the total amount of gas available to explode is small and the risk to life and property from 
such an explosion can be discounted. 

The situation became more complex with the publication of the first edition of IEC 60079-26 
which introduced additional requirements to be applied for equipment intended to be used in 
zone 0. Prior to this, Ex ia was considered to be the only technique acceptable in zone 0. 
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It has been recognized that it is beneficial to identify and mark all products according to their 
inherent ignition risk. This would make equipment selection easier and provide the ability to 
better apply a risk assessment approach, where appropriate. 

A.2 General 

A risk assessment approach for the acceptance of Ex equipment has been introduced as an 
alternative method to the current prescriptive and relatively inflexible approach linking 
equipment to zones. To facilitate this, a system of equipment protection levels has been 
introduced to clearly indicate the inherent ignition risk of equipment, no matter what type of 
protection is used. 

The system of designating these equipment protection levels is as follows. 

A.2.1 Coal mining (group I) 

A.2. 1.1 EPL Ma 

Equipment for installation in a coalmine, having a "very high" level of protection, which has 
sufficient security that it is unlikely to become an ignition source, even when left energized in 
the presence of an outbreak of gas. 

NOTE Typically, communications circuits and gas detection equipment will be constructed to meet the Ma 
requirements - for example an Ex ia telephone circuit. 

A.2. 1.2 EPL Mb 

Equipment for installation in a coal mine, having a "high" level of protection, which has 
sufficient security that it is unlikely to become a source of ignition in the time span between 
there being an outbreak of gas and the equipment being de-energized. 

NOTE Typically, all the coal winning equipment will be constructed to meet the Mb requirements - for example Ex 
d motors and switchgear. 

A.2. 2 Gases (group II) 

A.2. 2.1 EPL Ga 

Equipment for explosive gas atmospheres, having a "very high" level of protection, which is 
not a source of ignition in normal operation, expected faults or when subject to rare faults. 

A.2. 2. 2 EPL Gb 

Equipment for explosive gas atmospheres, having a "high" level of protection, which is not a 
source of ignition in normal operation or when subject to faults that may be expected, though 
not necessarily on a regular basis. 

NOTE The majority of the standard protection concepts bring equipment within this equipment protection level. 
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A.2.2.3 



EPL Gc 



Equipment for explosive gas atmospheres, having an "enhanced" level of protection, which is 
not a source of ignition in normal operation and which may have some additional protection to 
ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences (for example failure of a lamp). 

NOTE Typically, this will be Ex n equipment. 

A.2.3 Dusts (group III) 

A.2.3.1 EPL Da 

Equipment for combustible dust atmospheres, having a "very high" level of protection, which 
is not a source of ignition in normal operation or when subject to rare faults. 



A.2.3. 2 



EPL Db 



Equipment for combustible dust atmospheres, having a "high" level of protection, which is not 
a source of ignition in normal operation or when subject to faults that may be expected, 
though not necessarily on a regular basis. 



A.2.3.3 



EPL Dc 



Equipment for combustible dust atmospheres, having an "enhanced" level of protection, which 
is not a source of ignition in normal operation and which may have some additional protection 
to ensure that it remains inactive as an ignition source in the case of regular expected 
occurrences. 

For the majority of situations, with typical potential consequences from a resultant explosion, 
it is intended that the following would apply for use of the equipment in zones (This is not 
directly applicable for coal mining, as the zone concept does not generally apply.) See Table 
A.1. 

Table A.1 - Traditional relationship of EPLs to zones 
(no additional risk assessment) 



Equipment protection level 


Zone 


Ga 





Gb 


1 


Gc 


2 


Da 


20 


Db 


21 


Dc 


22 



A.3 Risk of ignition protection afforded 

The various levels of protection of equipment must be capable of functioning in conformity 
with the operational parameters established by the manufacturer to that level of protection. 
See Table A. 2. 
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Table A.2 - Description of risk of ignition protection provided 



Protection 
afforded 


Equipment protection level 


Performance of 
protection 


Conditions of operation 


Group 


Very high 


Ma 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning when explosive 
atmosphere present 


Group 1 


Very high 


Ga 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning in zones 0, 1 
and 2 


Group II 


Very high 


Da 


Two independent means of 
protection or safe even 
when two faults occur 
independently of each 
other 


Equipment remains 
functioning in zones 20, 21 
and 22 


Group III 


High 


Mb 


Suitable for normal 
operation and severe 
operating conditions 


Equipment de-energized 
when explosive 
atmosphere present 


Group 1 


High 


Gb 


Suitable for normal 
operation and frequently 
occurring disturbances or 
equipment where faults are 
normally taken into account 


Equipment remains 
functioning in zones 1 and 
2 


Group II 


High 


Db 


Suitable for normal 
operation and frequently 
occurring disturbances or 
equipment where faults are 
normally taken into account 


Equipment remains 
functioning in zones 21 and 
22 


Group III 


Enhanced 


Gc 


Suitable for normal 
operation 


Equipment remains 
functioning in zone 2 


Group II 


Enhanced 


Dc 


Suitable for normal 
operation 


Equipment remains 
functioning in zone 22 


Group III 



A.4 Implementation 

The 4 th edition of IEC 60079-14 (encompassing the former requirements of IEC 61241-14) will 
introduce the EPLs to allow a system of "risk assessment" as an alternative method for the 
selection of equipment. Reference will also be included in the classification standards 
IEC 60079-10 and IEC 61241-10. 

The additional marking and the correlation of the existing types of protection are being 
introduced into the revisions to the following IEC standards: 

• IEC 60079-0 (encompassing the former requirements of IEC 61241-0) 

• IEC 60079-1 

• IEC 60079-2 (encompassing the former requirements of IEC 61241-4) 



11 
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IEC 60079-5 

IEC 60079-6 

IEC 60079-7 

IEC 60079-1 1 (encompassing the former requirements of IEC 61241-1 1) 

IEC 60079-15 

IEC 60079-18 (encompassing the former requirements of IEC 61241-18) 

IEC 60079-26 

IEC 60079-28 

For the types of protection for explosive gas atmospheres, the EPLs require additional 
marking. For explosive dust atmospheres, the present system of marking the zones on 
equipment is being replaced by marking the EPLs. 



1 
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International Standard 

IEC 60079-1 4 Electrcal apparatus for 
explosive gas atmospheres — 
Part 14: Electrical installations 
design, selection and erection 

IEC 60079-1 5 Electrical apparatus for 
explosive gas atmospheres — 
Part 15: Construction, test and 
marking of type of protection "n" 
electrical apparatus 

IEC 60529 Degrees of protection 
provided by enclosures (IP Code) 



Corresponding Indian Standard 

IS 5571 :2009 Guide for selection and 
installation of electrical equipment for 
hazardous areas (third revision) 



IS/IEC 60079-15 : 2005 Electrical 
apparatus for explosive gas 
atmospheres: Part 15 Construction, 
test and marking of type of protection 
"n" electrical apparatus 

IS/IEC 60529 : 2001 Degrees of 
protection provided by enclosures (IP 
Code) 



Degree of Equivalence 
Modified 



Technically Equivalent 



do 



The technical committee has reviewed the provisions of the following International Standards referred in this 
adopted standard and has decided that they are acceptable for use in conjunction with this standard: 



International Standard 
IEC 601 56 

IEC 60247 

IEC 60296 

IEC 60588-2 
IEC 60836 
ISO 271 9 
ISO 301 6 
ISO 31 04 



Title 

Insulating liquids — Determination of the breakdown voltage at power frequency 
— Test method 

Insulating liquids — Measurement of relative permittivity, dielectric dissipation 
factor (tan 8) and d.c. resistivity 

Fluids for electrotechnical applications — Unused mineral insulating oils for 
transformers and switchgear 

Askarels for transformers and capacitors — Part 2: Test methods 

Specifications for unused silicone insulating liquids for electrotechnical purposes 

Determination of flash point — Pensky — Martens closed cup method 

Petroleum oils — Determination of pour point 

Petroleum products — Transparent and opaque liquids — Determination of 
kinematic viscosity and calculation of dynamic viscosity 



Only the English language text of the International Standard has been retained while adopting it in this Indian 
Standard, and as such the page numbers given here are not the same as in IEC Publication. 
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